importantly, without an understanding of social learning in the context in which it evolved, we cannot hope to elucidate the interaction between biological and cultural evolution. Thus, identification of social learning in free-living populations of animals is a necessary first step in our quest for knowledge. Unfortunately, until recently, researchers have been forced to rely on expert opinion when deciding what proportion of the behavioral variation observed in natural contexts can plausibly be accounted for by cultural, as opposed to ecological and genetic, processes. The result has been heated debate, which some have gone so far as to describe as "war" (McGrew, 2002) , about the reality of purported cultural behaviors in animals.
The disagreement over the utility of describing local specific behaviors as cultural is a result of the inability of the approaches previously available to researchers who study free-living populations (e.g., the group-contrasts method or method of exclusion pioneered by Whiten et al., 1999 ; quantitative analyses pioneered by Sargeant & Mann, 2009; Whitehead, 2009 ) to conclusively determine whether social learning is required in order to produce the observed patterns of behavioral variation. Despite the increasing number of high-profile, and oft-debated, reports of "culture" in wild animals (Hohmann & Fruth, 2003; Leca, Gunst, & Huffman, 2007; Perry et al., 2003; Rendell & Whitehead, 2001; van Schaik, Ancrenaz, et al., 2003; Whiten et al., 1999) , until we have tools that can provide widely accepted evidence for social learning, controversy and confusion will reign both as to the extent of culture in animals and the utility of studies of animal traditions in understanding animal and human evolution (Galef, 2009) .
Over the last decade, and especially in the last few years, a variety of methods have emerged for identifying (the consequences of) social learning in natural contexts mals (see Hill, 2010 , in this issue; but see J. R. Kendal, Kendal, & Laland, 2007; Thornton, Samson, Laland, & Hoppitt, 2010) , we have come far, at least in our ability to identify social learning in natural contexts. Note, however, that despite any methodological shortcomings, previous field studies have shown what minimally constitutes animal cultures or traditions, allowing us to infer the most likely foundation from which human culture has arisen. The proliferation of methods for capturing social learning in natural contexts that is highlighted here would not have occurred without these earlier field studies, and indeed many of the new methods may be applied fruitfully to existing data sets. For example, the option-bias analysis method (R. L. Kendal et al., 2010) is in essence a quantitative version, using individual-level information, of the widely used ethnographic or group-contrasts method (van Schaik, Ancrenaz, et al., 2003; Whiten et al., 1999) .
We hope the reader will agree that the field of social learning has reached a point at which the efforts of researchers from diverse backgrounds, producing a coalescence of statistical tools, field and laboratory approaches, and insights regarding a variety of species, are enabling the study of the evolution of culture in ways unimagined when, over half a century ago, the social transmission of naturally occurring and experimentally seeded innovations was first described in wild populations (Fisher & Hinde, 1949; Kawai, 1965) . Furthermore, as a result of the creation of methodologies allowing valid comparisons of humans and nonhumans, the present collection of articles may help bridge the divide between biological anthropologists, who often deem social learning sufficient for defining traditions or culture, and social/cultural anthropologists, who most often assert that social learning is necessary, but not sufficient, for the emergence of culture (Hill, 2010) .
The findings of the research highlighted here enter into the present debate regarding the extent of culture in animals and the processes by which the potent cultural capacity of humans has evolved. The field of animal social learning (i.e., in social groups, whether in the wild or captivity and whether involving one or multiple groups). These methods are summarized in Table 1 , which, although it is not exhaustive, may be used as a guide to the ever-growing toolbox available for the capture of social learning in natural contexts. It is timely to bring such methods together to highlight and assess this growing toolkit, available to researchers interested in both animal and human culture. These methods will be a focus throughout this special issue, and include (1) intensive field observation, allowing culture to be inferred as a consequence of eliminating any substantial role for ecology, genetics, and developmental constraints in producing observed variation (in this issue, see Holzhaider, Hunt, & Gray, 2010; Lonsdorf & Bonnie, 2010) ; (2) theoretical/statistical methods for assessing the likelihood of asocial learning being responsible for an observed pattern of behavior, which permit inference of social learning when asocial learning has been deemed improbable (Franz & Nunn, 2010; Hoppitt, Kandler, Kendal, & Laland, 2010 ; R. L. Kendal et al., 2010) ; (3) fitting mathematical models to phylogenetic data (Lycett, 2010) ; and (4) use of novel field (Reader & Biro, 2010; Thornton & Raihani, 2010) and naturalistic (Caldwell & Millen, 2010; Flynn & Whiten, 2010) experiments. These new methods, and the associated findings, involve not only a wide array of species (including fish, birds, mammals, nonhuman primates, and both child and adult humans), but also a wide array of factors that may have affected both biological and cultural evolution (including different social learning processes, ecology, social systems, developmental constraints, and individual differences).
This special issue is the first both to focus on the new and exciting methods now available to the social learning researcher (summarized in Table 1 ) and to emphasize the potential and utility of ecologically valid studies of cultural transmission. Although we still face a challenge in ascertaining which social learning processes underpin the transmission of behavior patterns in free-living ani- Diffusion curve analysis (Franz & Nunn, 2009; Hoppitt, Kandler, et al., 2010; Reader, 2004) Use 
Methods Applicable to Observation of Preexisting and Experimentally Induced Behavior Patterns
Network-based diffusion analysis (Franz & Nunn, 2009 Hoppitt, Boogert, & Laland, 2010; Hoppitt, Kandler, et al., 2010) Modeling social learning processes (J. R. Kendal, Kendal, & Laland, 2007; Thornton, Samson, Laland, & Hoppitt, 2010) Determine Combined methodology of captive experiments and observations in the wild (e.g., Galef, 1980; Zann, 1990 ; for reviews, see Galef, 2004; Whiten, 2009) 
Relation of laboratory findings to development of behavior in the wild (Galef, 1984) Diffusion studies (reviewed by Flynn & Whiten, 2010 [children] Note-This nonexhaustive table provides details regarding how various methods have been, and may be, used to capture social learning in natural contexts involving group(s) of freely interacting individuals (  = yes). For example, a given method may have been applied to a single data set consisting of one group/trait, but may have the potential to be applied to several. The term snapshot implies that the researcher does not have to observe the inception and consequent diffusion of a novel behavior to use the method in question, and consequently may collect the data required to employ the method over days, weeks (e.g., frequency of behavior per individual), or years (e.g., the roles of ecology or genetics in the distribution of a behavior). Knowledge of social learning in natural contexts also has implications for ethics, philosophy, and politics. Continuity of the human and the nonhuman animal mind affects ethical considerations in animal welfare. Similarly, an understanding of social learning in natural circumstances can be used to enhance the conservation and management of species facing extinction, as well as influencing conservation priorities through increasing awareness of the existence of not only genetic, but also cultural diversity in animals (see Whitehead, 2010, in this issue) .
We hope that this collection of articles, along with those summarized in Table 1 , provides at the least a first step toward general acceptance of a methodological toolbox for identifying social learning in natural contexts. Indeed, we are convinced that the only way to bring peace to the culture "wars" (McGrew, 2002) is to stimulate further rigorous study of traditions (or culture) in naturalistic contexts.
AuTHOR NOTE
For ensuring smooth running of the IPS symposium, from which this special issue grew, R.L.K. is extremely grateful to Jeremy Kendal and Lydia Hopper for stepping into the breach. We thank Jamie Tehrani, Gill Vale, Natalie le Brun, and Lara Wood for assistance in reviewing the contributed manuscripts, and Will Hoppitt, Jeremy Kendal, and Alex Mesoudi for insights regarding this introduction. R.L.K. is supported by a Royal Society Dorothy Hodgkin Fellowship, and C.P. needs to provide an estimate of the importance of social learning and traditions in the development of the behavioral repertoires of natural populations, as well as (1) a theory predicting the conditions in which traditions do and do not occur (e.g., R. L. Kendal et al., 2010; Lonsdorf & Bonnie, 2010; Reader & Biro, 2010) and (2) a theoretical framework for understanding the evolution of different mechanisms of social learning (e.g., teaching [Thornton & Raihani, 2010] or collaboration [Flynn & Whiten, 2010] ). These may be distant vistas, but this collection of articles highlights the tentative steps the field is making toward their realization.
It remains to be seen whether traditions in animals provide any insight into the evolution of human culture. On the one hand, knowledge of animal traditions does not inform the study of human culture, because the mechanisms that maintain human culture and animal traditions are probably not homologous (Galef, 2009 ). Thus, cognitively more advanced species possess a variety of social learning mechanisms used in the acquisition of skills and knowledge. Consequently, it is inevitable that humans and other animals use different sets of mechanisms when engaging in social learning (Subiaul, 2007) . For example, it is becoming clear that teaching plays an infinitely greater role in the acquisition of behavior in humans than in our great ape relatives, although, interestingly, behaviors that meet the criteria explicit in the most frequently used definition of teaching (Caro & Hauser, 1992) are also found in some unexpected places (e.g., meerkats, pied babblers, bees, ants, cats: see Thornton & Raihani, 2010 ; for a review, see Hoppitt et al., 2008) . Indeed, the emergence of novel social learning mechanisms in different lineages is to be expected, and describing and analyzing such emergent mechanisms is an important part of the exploration of species differences. Obviously, taxa lacking particular mechanisms of social learning are incomplete models for taxa that do possess them.
On the other hand, even if the mechanisms used to establish and maintain cultural phenomena are clearly not homologous, the phenomena of traditions or cultures themselves may well be homologous between humans and some nonhuman species. Indeed, exploration of differences in the mechanisms supporting traditions in different lineages will suggest selective contexts in which novel mechanisms could have arisen. An understanding of social learning in wild animals may therefore provide a general theory of cultural evolution highlighting which cultural features are present and absent in nonhuman species and the causes of the unique cultural capacity of humans (Hill, 2010) . The cultural repertoires of humans are far larger than those of any nonhuman animal (Lycett, 2010) , probably because of the presence of cumulative culture in humans (Caldwell & Millen, 2010) and its absence in other animals (but see Holzhaider et al., 2010) . Still, exploration of differences between the mechanisms and breadth of human and animal cultures should inform scenarios of human evolution, just as differences between the traditions of monkeys and great apes, or of corvid and noncorvid birds, should inform scenarios of the evolution of culture in those lineages.
